Math 163
13.1: Vector Functions and Space Curves
Questions for flipped class
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Hint: Try wolframalpha.com with input: “parametric <cos(t)sin(2t),sin(t)sin(2t),cos(2t)>”
(13.1.1 solution)
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(13.1.2 solution)
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(13.1.3 solution)
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(13.1.5 solution)
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(13.1.6 solution)
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The component functions v36 — 2 , e~ , and In(t +5) are all defined when
36-2>0 = —6<(<6andi+5>0 = (>-5,so0thedomain
of r is (—5,6].
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and Jimsin(3#) = sin(0) = 0. Thus the given limit equals i + j.
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‘Solution or Explanation
If x=tcost,y=tsint z=
on this cone.

, then x? +y? =2 cos? t + £2 sin? £ = t2 = 22, s0 the curve lies on the cone 22 =x? + y2. Since z =t, the curve is a spiral
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Parametric equations for the curve are = = ¢, y = 0, z = 5 — (%
Substituting into the equation of the paraboloid gives 5 — 2 = (2 =
5t =22 = =025 Since r(0) = 0 and r(2.5) = 2.5 + 6.25k, the
points of intersection are (0,0,0) and (2.5,0,6.25).
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{Solution or Explanation
F(8) = {cos ¢ sin 2¢, sin £ sin 2¢, cos 2t). We include both a regular plot and a plot showing a tube of radius 0.08 around the curve.
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